Previous case studies have demonstrated that renal autotransplantation proved to be a valuable technique in the treatment of renovascular hypertension (RVH) caused by vascular anomalies. 1 There is, however, limited pediatric data on autotransplantation of a solitary functioning kidney with renal artery stenosis. 2 We report on two children with refractory RVH, who underwent autotransplantation of solitary functioning kidney. We describe the long-term postoperative course of their hypertension assessed by means of repeated ambulatory BP monitoring (ABPM), 3 glomerular filtration rate (GFR) by measuring the plasma clearance of iohexol 4 and hypertensive end-organ damage determined, according to validated routine clinical investigations. 5 CASE 1 A 2.1-year-old boy was referred to the department of ophthalmology for further investigation of sixth nerve palsy. Severe hypertension was incidentally diagnosed while under general anesthesia during a nuclear magnetic resonance imaging of the orbit leading to intensive care unit admission. Clinical examination revealed neither absent nor weak limb pulses, nor heart murmur or abdominal bruits, nor evidence of pitting edema. His clinic BP was 190/115 mm Hg (highest value 240/145). Plasma-creatinine was slightly elevated; 52 mmol l À 1 (reference value o37). He was commenced on continuous infusion of labetalol and gradually converted to oral antihypertensive agents (metoprolol, felodipine, furosemide, clonidine and minoxidil), which resulted in a decrease in clinic systolic and diastolic BP to levels of 168-122 and 121-69 mm Hg, respectively. Echocardiographic examination revealed left ventricular hypertrophy (LVH). 5 Renal ultrasound demonstrated a normal right kidney, while the left kidney showed non-communicating cysts of variable size with no identifiable renal parenchyma. A 99mTc-DMSA renal scintigraphy revealed no uptake of radiotracer. These findings were consistent with multicystic dysplastic kidney (MCDK). 6 In search of secondary cause of refractory hypertension, a computed tomography angiography (CTA) demonstrated a mid-abdominal aorta narrowing between the superior mesenteric artery (MSA) and the aortic bifurcation and renal artery stenosis that arose from MSA ( Figure 1a ). These vascular anomalies were consistent with mid-aortic syndrome. Invasive resting arterial systolic BP gradient between the upper right arm and the lower right leg was normal (15 mm Hg), indicating that autotransplantation of the solitary functioning kidney in the descending aorta distal to the narrowed segment would not result in renal hypoperfusion. 7 One month after admission, our patient underwent an abdominal exploration via a transperitoneal midline incision. After renal pedicle dissection, the renal artery and vein were detached and the kidney was cold perfused through the renal artery with Perfadex organ preservation solution. The kidney was displaced downward while the ureter was not detached. The renal artery was anastomosed end-to-side to the distal aorta with Prolene 6.0 and the renal vein was anastomosed end-to-side to the inferior vena cava with Prolene 5.0, respectively (Figure 1b) . Diuresis was immediately apparent after vascular anastomosis. Postoperative recovery was uneventful, antihypertensive therapy was withdrawn in a stepwise fashion, a diuretic MAG3 scintigraphy showed excellent perfusion and function of the autotransplanted kidney and plasma-creatinine normalized. 
CASE 2
Currently a 13.9 year-old girl was incidentally diagnosed with hypertension at the age of 9.3 years, following a car accident hospital admission. Abdominal examination was remarkable for a systolic-diastolic bruit present over the right mid-abdomen without palpable masses. The patient's clinic BP was 150/95 mm Hg (highest value 160/100). Initial laboratory workup, including plasma-creatinine was normal. Findings on funduscopic examination and echocardiography were also normal. The renal ultrasound images demonstrated a pelvic right kidney and supported the diagnosis of left MCDK, which was verified by a diuretic MAG3 scintigraphy. 6 A CTA was carried out to evaluate patient's abdominal bruit and showed a stenosis of the right renal artery with post-stenotic dilatation that arose from the aortic bifurcation (Figure 1c) . At the age of 10.1 years, in the context of non-controlled hypertension, she was considered to benefit from laparoscopic nephrectomy of the left MCDK. Her postoperative clinic BP remained, however, persistently elevated. A subsequent ABPM, performed 4 months following nephrectomy, confirmed uncontrolled hypertension (24-h BP, 141/75 mm Hg, SDS 4.68/1.52; daytime, 148/83 mm Hg, SDS 4.56/1.8; and nighttime, 132/65 mm Hg, SDS 5.53/1.67) while under multidrug regimen (metoprolol, amlodipine, furosemide, and hydralazine). 5 She had a mild renal insufficiency (GFR of 86 ml min , and ophthalmologic examination showed evidence of hypertensive retinopathy. At the age of 11.1 years, she was referred to our clinic and after reviewing her case, she was scheduled for surgery. The renal artery and vein were isolated, following an oblique incision in the right lower quadrant of the abdomen. The right renal artery was detached whereas, in this case, the renal vein was left untouched. We performed, however, a small incision in the renal vein to allow an adequate drainage of the cold organ-preservation solution that was perfused through the renal artery. The renal artery was anastomosed end-to-side with the right common iliac artery using Prolene 6.0 suture (Figure 1d ). The kidney was left in the same place and the ureter was left intact. At the conclusion of the surgery, urine production was manifest.
Findings on a follow-up diuretic MAG3 scintigraphy showed excellent perfusion and function of the autotransplanted kidney. Seven months after surgical intervention, she was off antihypertensive medication and her ABPM values were within the normotensive range (24-h BP, 119/57 mm Hg, SDS 0.65/ À 2.4; daytime, 122/62 mm Hg, SDS 0.35/ À 2.21; and night-time, 113/ 46 mm Hg, SDS 1.41/ À 1.6). 5 There were no abnormalities on a repeated funduscopic examination. At her most recent follow-up, she remained normotensive without medication, her GFR normalized (95 ml min À 1 (1.73 m 2 )
) and had no albuminuria.
DISCUSSION
In our patients, surgical revascularization resulted in BP normalization and regression of hypertensive end-organ damage. It is worth noting that in both patients, given the absence of a second kidney and the reasonable long-term follow-up, renal function returned to normal values and remained stable postoperatively.
Children with RVH and solitary functioning kidney represent a vulnerable group of patients, in whom the management of hypertension requires a team approach, including surgeons skilled in vascular surgery. 8 In our cases, the medical control of hypertension was ineffective. Therefore, surgical revascularization was considered not only to control hypertension but also to preserve the remaining functioning renal mass that may be critical in the growing children. 9 Our surgeons favored autotransplantation owing to their expertise in renal transplant vascular anastomosis in small children. 10 It is of note that neither of our patients received angiotensinconverting enzyme inhibitor (ACEi) therapy. We avoided the use of ACEi because in patients with clinical significant renal artery stenosis to a solitary kidney, the exposure to ACEi may result in acute renal injury. 11 This occurs because in high-renin states with compromised renal perfusion pressure, the efferent arteriolar constrictive action of angiotensin II has an important role in controlling the GFR. 12 Finally, because of the low prevalence of uncontrollable hypertension in MCDK, 6 vascular imaging should be contemplated before considering nephrectomy of the nonfunctioning kidney.
Patients' oral informed consent has obtained.
What is known about this topic Renovascular causes of hypertension (RVH) in children are unusual. Children and adolescents with RVH usually present with very high blood pressure values. Multidrug antihypertensive therapy is necessary in the treatment of RVH. Unfortunately, goal blood pressure is difficult to attain. The kidney distal to stenosing lesion may be protected from hypertensive vascular injury and has a potential for full-recovery after restoration of normal renal blood flow. Therefore RVH is regarded as a curable condition. In carefully selected patients, renal autotransplantation is a valuable renal revascularization procedure for the treatment of RVH that may result in a significant decrease or even normalization of BP.
What this study adds Our report adds two more cases to the scanty literature on the subject of renal autotransplantation of a solitary functioning kidney in children with RVH unresponsive to optimal antihypertensive therapy. In the hands of an experienced and skilled surgical team, autotransplantation in this group of patients may have promising clinical results.
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